T he liver is the largest gland in the body, weighing 1500 g, with many complex functions, including that of manufacture, degradation, and detoxification of numerous compounds. These include formation of bile and urea. The liver also synthesises 25-hydroxycholecalciferol and manufactures plasma proteins. It metabolises cholesterol, fat, polypeptide hormones, and reduces and conjugates adrenocortical and gonadal steroid hormones. Detoxification of drugs and toxins is also another vital role of the liver. These functions of the liver allow for the body's maintenance of homoeostasis.
A wide variety of rheumatic diseases affects the liver and their prevalence, significance, and specific hepatic pathology varies. It is important for the rheumatologist to be aware of, and monitor for, dysfunction of the liver not only as a result of pharmacotherapy but also as a primary disorder associated with rheumatic disease. In this review a critical analysis of liver involvement in the main autoimmune rheumatic diseases-namely, systemic lupus erythematosus (SLE), primary antiphospholipid syndrome (APS), polymyositis, primary Sjögren's syndrome (SS), scleroderma, rheumatoid arthritis (RA), and Felty's syndrome, is described. Table 1 shows the principal forms of hepatic abnormality.
Methodology
A Medline search of all published papers and case reports of hepatic involvement in the aforementioned rheumatic diseases, published between 1966 and 2001, was made.
SYSTEMIC LUPUS ERYTHEMATOSUS
SLE is a chronic autoimmune disease characterised by multisystemic involvement and diverse clinical and serological manifestations, principally affecting women during the child bearing years. It seems likely abnormalities in apoptosis may be important. 1 Clinically significant hepatic disease is generally regarded as unusual in SLE. However, in a retrospective review of the spectrum of liver disease in 238 patients with SLE published over 20 years ago 2 the clinical changes included hepatomegaly (39%), splenomegaly (6%), jaundice (24%), and 21% of the patients were defined as having liver disease on the basis of abnormal liver histology or the repeated twofold or greater increase in two or more liver function tests. These abnormalities were thought primarily to be due to SLE as other causative factors such as viral hepatitis or drug toxicity were excluded. Liver histology was available in 33 patients and included the following findings: steatosis (n = 12 cases), cirrhosis and chronic active hepatitis (n = 4), hepatic granulomas and centrilobular necrosis (n = 3), chronic persistent hepatitis and microabscesses (n = 2), and one case each of haemochromatosis, cholestasis, primary biliary cirrhosis, and non-specific reactive changes. Therefore nine (4.4%) of the patients with SLE had serious chronic liver disease-namely, cirrhosis, chronic active hepatitis and primary biliary cirrhosis, and three had died from hepatic failure at the time of review.
''Hepatic disease may be more common in SLE than is usually thought''
The study also indicated that the incidence of mucosal ulcers, cytopenia, and thyroid disease was significantly higher in the group with than in the group without liver disease; in contrast, arthralgias were significantly less common in the group with liver disease. An explanation for these associations was not readily apparent.
Runyon's observational study gives a detailed, comprehensive report of their cohort of patients with SLE but relied heavily on the record keeping by the attending doctor. Although the persistent increases of liver enzymes and histological analyses were objective measures of liver disease, the incidence of hepatomegaly appears to have been measured clinically and no mention was made of radiological confirmation of this clinical sign. However, this study does illustrate that the occurrence of liver disease, which is not routinely screened for in SLE, was significant in their cohort. It also illustrated that treatment could improve the outcome as proved by an improvement in liver enzymes and in a few cases histological analysis on repeat liver biopsy.
Another systematic study of 19 patients with SLE who had hepatomegaly or abnormal liver function tests showed that six of these patients had normal or insignificant changes in liver histology; 11 showed minor alterations, including fatty change, portal tract fibrosis, mild to moderate cellular infiltration, and two had chronic active hepatitis which had progressed to cirrhosis. 3 In a study of 18 unselected patients with SLE five had normal liver histology and 13 showed the same minor changes previously described. 4 The incidence of hepatomegaly in SLE varies from 12 to 55%, depending on the series. [5] [6] [7] [8] [9] [10] None of the studies which note hepatomegaly define how it was determined and therefore one speculates that this diagnosis was made clinically, which of course can be subjective and open to inter-and intraobserver error. Pathologically a wide variety of lesions may be seen. Excessive fatty infiltration (steatosis) is a common finding and may occur as part of the disease process itself rather than secondary to steroid treatment. 1 In one patient, bridging superimposed on severe chronic granulomatous hepatitis had occurred. This patient subsequently died from post-necrotic cirrhosis. Chronic active hepatitis (CAH) became chronic persistent hepatitis in one patient and steatosis in another. Patients with CAH and features of SLE should probably be considered as having both diseases, so that the liver lesion should be treated appropriately while careful vigilance is maintained for the other life threatening manifestations of SLE.
In recent years the classification of autoimmune hepatitis based on specific autoantibodies, such as antibodies to nuclei, smooth muscle, and liver microsome, has been proposed. 12 Two cases have been reported of new autoantibodies to transfer RNA related antigens in patients with SLE associated with autoimmune hepatitis. 13 In a retrospective study by Fox et al unexplained deranged liver function tests were found to be uncommon in their cohort of 200 patients (2.5%). 13a They concluded these abnormalities were rarely of clinical significance and there was no association with ribosomal P antibodies.
Gibson and Myers in a retrospective study of liver enzyme patterns in 81 patients with SLE, found that 55% had abnormal values and 29% had no cause for these changes other than the SLE.
14 Portal inflammation was seen in five, fatty liver in one, and chronic active hepatitis in another. Liver enzyme levels were found to be raised in 23% of 260 patients with SLE assessed in a study by Miller et al. 15 In 15%, a cause other than SLE for the abnormality was found. Alcohol was implicated in five patients. No progression of the abnormalities occurred over a two year follow up period in four patients. This was the only prospective study found in our review. A prospective study gives a more rigorous control and consistency of data acquisition, and in this study 100 Chronic active hepatitis The morphological hallmark of CAH is piecemeal necrosis. This is defined as the destruction of liver cells at the interface between parenchyma and connective tissue together with a predominantly mononuclear inflammatory infiltrate. Clusters of lymphocytes and macrophages encircle or invaginate hepatocytes with a spreading wave of necrosis. As the liver parenchyma is destroyed sheets of connective tissue are laid down, which initially also contain an inflammatory infiltrate resulting in a ''maple leaf'' configuration to the portal tract.
Chronic persistent hepatitis
CPH is characterised by chronic inflammatory infiltration of portal tracts with preserved lobular architecture and little or no portal fibrosis, although the tracts are expanded.
There is no significant piecemeal necrosis. CPH disease is mostly stationary and in many instances resolves spontaneously, far more frequently than CAH.
Hepatomegaly Defined clinically as a palpable liver and usually but not always confirmed by ultrasound or CT scanning or at post mortem.
Lupoid hepatitis A combination of CAH with LE cell phenomena. May be distinguished from SLE by the absence of antibodies to double stranded DNA.
Nodular regenerative hyperplasia of the liver
Characterised by diffuse nodularity of the liver with little or no fibrosis, and has been found in association with autoimmune disease, after drug treatment and a variety of haematological disorders.
Primary biliary cirrhosis PBC is an autoimmune inflammatory disorder associated with a high serum titre of antimitchondrial antibodies. Histological appearances divided into four stages: (I) florid bile-duct lesions with lymphoid aggregates (II) ductular proliferation (III) scarring (septal fibrosis and bridging) (IV) cirrhosis.
Primary sclerosing cholangitis
A chronic inflammatory disorder that ultimately results in fibrosis and obliteration of the bile ducts. It is strongly associated with inflammatory bowel disease and runs an unpredictable course.
controls without SLE but who were seen in the rheumatic disease unit were also included. The controls were selected to yield a sex ratio and mean age comparable with that of the SLE group. None of the control group had abnormal tests of liver function related to their disease and the tests were explained by excessive alcohol intake and in one case metastatic carcinoma of the liver. In 12 of 15 patients, changes in alanine aminotransferase levels were concordant with systemic lupus activity, while in two, chronic rises of these levels were seen with fluctuations discordant with lupus activity. Two patients had raised alkaline phosphatase levels only. Aspirin plays an important part in the production of liver enzyme abnormalities in patients with SLE. Reversible rises of the aminotransferases are quite common 16 17 and may be accompanied by an increase of alkaline phosphatase activity. The toxicity appears to occur at lower salicylate levels than in people without lupus. Compounds such as the non-steroidal anti-inflammatory drugs, including naproxen, 18 fenoprofen, 19 and sulindac, 20 may cause cholestatic hepatitis in lupus patients. In summary, although liver involvement of patients with SLE is uncommon, clinically significant manifestations can occur de novo or secondary to pharmacological agents. It is therefore important to be aware and monitor patients for such complications.
PRIMARY ANTIPHOSPHOLIPID ANTIBODY SYNDROME
The APS is defined by clinical features of arterial and venous thrombosis, recurrent pregnancy loss and thrombocytopenia, and the presence of antiphospholipid antibodies (aPL), essentially anticardiolipin antibodies (aCL) and antibodies with lupus anticoagulant activity.
A variety of hepatic abnormalities may be seen in association with APS. Seven reports of hepatic vein occlusion resulting in Budd-Chiari syndrome have been published. [21] [22] [23] [24] [25] [26] [27] The antibodies may also be of importance in the pathogenesis of other hepatic lesions, some of which have a vascular basis and involve smaller intrahepatic vessels. 28 In 1998 Perez-Ruiz et al suggested a possible role of the aPL in the pathogenesis of nodular regenerative hyperplasia of the liver (NRHL).
28a NRHL is a rare disorder characterised by diffuse micronodular transformation of the hepatic parenchyma with the nodular zone demarcated by compressed liver cell cords. To date 10 patients with NRHL related to aPL have been reported: eight women and two men, with a mean age of 44 years (range 15-76). Patterns of clinical presentation included altered liver function tests or signs and symptoms of portal hypertension (hepatosplenomegaly, ascites or oesophageal variceal bleeding). aCL were positive in nine patients and lupus anticoagulant in six. Published reports suggest that most of the cases of NRHL associated with systemic autoimmune disease had aPL and other thrombotic events. Therefore, the diagnosis of NRHL should be considered and liver specimens obtained for histological evaluation in patients with aPL who develop persistently altered liver function tests or who present with signs and symptoms of portal hypertension.
A rise in hepatic enzymes, presumably because of fibrin thrombi in the smaller intrahepatic vessels, also seems to occur in patients with aPL without any obvious explanation and was first reported by Elias and Eldor in 1984. 29 
MYOSITIS
Polymyositis (PM) is an autoimmune inflammatory muscle disorder. The term dermatomyositis (DM) is applied when PM is associated with a characteristic skin rash.
One third of cases are associated with various autoimmune rheumatic disorders, and perhaps one tenth with a malignancy. The incidence of this paraneoplastic syndrome is higher in men, especially those with DM, than in women over the age of 55 years. Any neoplasm can be responsible for this association, with the most common malignancies being lung, ovary, uterus, gastrointestinal tract, prostate, and myeloproliferative disorders. Hitherto, only two cases of hepatocellular carcinoma associated with PM have been reported. 30 The inflammatory myopathies, such as PM or DM are characterised by the development of proximal and often symmetrical muscle weakness that develops slowly, generally over weeks to months. Vague constitutional complaints may also be noted, such as malaise, weight loss, and arthralgias. The critical tests for establishing or confirming the diagnosis of these inflammatory myopathies are measurement of serum muscle enzyme levels, electromyography, and muscle biopsy. The most sensitive enzyme assay is creatine kinase; however, levels of aspartate aminotransferase, alanine aminotransferase, and lactate dehydrogenase (LDH) are also abnormally high. In the absence of creatine kinase determination, rises in aspartate aminotransferase, alanine aminotransferase, and LDH levels are often mistakenly attributed to hepatic disease. The picture may be further confused by the presence of the non-specific constitutional complaints, all of which may be seen in association with most forms of hepatitis. Four cases of patients with biopsy proven inflammatory myositis, who initially were diagnosed as having a liver disease because of raised levels of serum transaminases and LDH, have been described. The misinterpretation of these values resulted in significant delays in diagnosis and institution of appropriate drug treatment.
''Inflammatory myositis is sometimes wrongly diagnosed as liver disease, delaying appropriate treatment'' An association between adult PM and chronic active hepatitis has been described in one case report. This patient presented with all the criteria for the diagnosis of PM and pathological and serological findings consistent with chronic active hepatitis. In addition, the patient's serum contained an unusual autoantibody reacting with mitochondrial proteins (M-B) in immunodiffusion. 31 Primary biliary cirrhosis (PBC) is a chronic progressive cholestatic liver disease of unknown aetiology associated with a multiplicity of antibodies such as antimitochondrial antibodies (90%), rheumatoid factor (70%), and anti-dsDNA (22%). To date only six cases of PM associated with PBC have been reported in English publications 32 ; all the patients were women. Two patients with PBC and PM had concomitant scleroderma and one patient had an associated Raynaud's phenomenon. In three patients, PBC antedated the PM by 1-6 years, in two patients, the disease was diagnosed simultaneously, and only in one case did PM precede PBC (table 2) . Therefore, in the assessment of PM, attention should be drawn to the rise in serum alkaline phosphatase in view of the possible association between the two diseases.
RHEUMATOID ARTHRITIS
Liver function tests may be abnormal in up to 6% of patients with RA 32 33 and mainly involve increases of alkaline phosphatase and serum c-glutamyltransferase levels. 34 In a study of 98 patients with RA, 12 showed increases of both alkaline phosphatase and c-glutamyltransferase levels, but isoenzyme alkaline phosphatase studies disclosed that in three of seven patients, an increase in bone isoenzyme was responsible for the rise of alkaline phosphatase. In the others, the liver isoenzyme alone was raised, and in one patient, both were raised.
The histology of the liver in RA is non-specific and includes the findings of Kupffer cell hyperplasia, fatty cell infiltration, and infiltration of periportal areas with mononuclear cells. 35 Rau et al carried out liver biopsies on 117 unselected patients with RA, many of whom had normal liver function tests, and found abnormal hepatic histology in 65%. 36 ''Reactive'' hepatitis was present in 43% and fatty liver in 22%. Nonspecific reactive changes were also found in 74% of 31 patients with RA in yet another study. 37 These changes consisted of mild chronic inflammatory cell infiltration of the portal tracts, small scattered foci of liver cell necrosis, increased centrilobular lipofuscin deposits, and occasional fat containing hepatocytes. Definite liver disease was present in only four patients.
FELTY'S SYNDROME
Felty's syndrome (RA, splenomegaly, and neutropenia) rarely involves the liver. Blendis et al reported that five out of 12 patients in his series had hepatomegaly and rise of serum alkaline phosphatase. 38 Liver histology in eight patients showed diffuse lymphocytic infiltration within the sinusoids and Kupffer cell hyperplasia.
Three patients had periportal fibrosis with lymphocytic infiltration and one had macronodular cirrhosis. There was no correlation between abnormal liver chemistry and the histological findings. The incidence of hepatic involvement is unknown but in one series, hepatomegaly was found in 68% and abnormalities of liver blood testing were noted in 25% of these patients studied. 39 Portal hypertension with oesophageal varices and gastrointestinal bleeding may be a major complication in Felty's syndrome. Seven patients with this complication had mild liver enzyme abnormalities and liver histology showed mild portal tract fibrosis, lymphocytic infiltration, and fatty metamorphosis. 40 Nodular regenerative hyperplasia of the liver, which is an unusual histological finding, has been seen in Felty's syndrome. Among the five patients Blendis reported with this finding, three patients had an increase of serum alkaline phosphatase and evidence of portal hypertension. Nodular regenerative hyperplasia was not found in 51 patients with RA or in 21 with other autoimmune rheumatic diseases.
SCLERODERMA
Scleroderma is a multisystem autoimmune rheumatic disorder characterised by fibrosis in the skin and a number of internal organs, although hepatic involvement is rare.
Liver disease found in association with scleroderma was first described by Milbradt in 1934. Liver disease has not been considered a significant feature of scleroderma and, in a large series, a higher prevalence of liver disease was found in the control populations. 41 42 However, in a retrospective review of postmortem findings in scleroderma, hepatomegaly and cirrhosis were both more common in a matched control group. In a prospective assessment of the extent of visceral involvement in scleroderma 16/31 (52%) patients were shown to have abnormal liver function tests or lengthened prothrombin times. 43 In a review of 727 patients with scleroderma only 8 (1.1%) had hepatic involvement. 44 The liver disease usually associated with scleroderma is PBC. PBC was first described in 1950 45 and is a chronic autoimmune liver disease with progressive inflammatory obliteration of medium sized intrahepatic biliary ducts, predominantly affecting middle aged women. The disease usually presents with pruritus followed by slowly progressive jaundice. It is characterised serologically by antimitochondrial antibodies (AMA), usually existing in 90-95% of patients with PBC, 45 and histologically by chronic nonsuppurative destructive cholangitis.
Although the prevalence of PBC in patients with scleroderma is not clear, about 15% of patients with PBC have been reported to have scleroderma, with most of these having the variant of limited scleroderma. In a detailed study of 83 patients with PBC 14 (17%) were found to have scleroderma, which was usually confined to mild cutaneous changes and loss of oesophageal peristalsis. The association of limited scleroderma and PBC was first described by Murray-Lyon et al in 1970, 46 who described two cases of PBC and limited scleroderma. A further six cases were added by Reynolds et al 47 and, subsequently, many individual and multiple case reports have emerged linking limited scleroderma with PBC. O'Brien et al in 1972 described the first case in which PBC and scleroderma, without features of limited scleroderma, were associated. 48 These cases have remained small in number, but the association of PBC and scleroderma seems to be more than coincidental and suggests that these two diseases might have a common autoimmune basis. This is supported by studies which indicate that anticentromere antibodies (ACA) tend to occur in association with AMA.
In one study 22/558 (3.9%) patients were found to have evidence of limited scleroderma with PBC. Of these, limited scleroderma predated the diagnosis of PBC in 59% (and 91% were also diagnosed with Sjögren's syndrome). All 22 patients, who clinically had limited scleroderma, tested positive for ACA. It was suggested that testing for ACA may provide an indication of those at risk of developing limited scleroderma in the future. The authors suggested the acronym ''PACK'' to encompass the major components of the syndrome (PBC, ACA, CREST, and keratoconjunctivitis). This study suggested rather than proved a specific association between PBC and limited scleroderma. 49 It is likely that the association is genuine, as the simultaneous occurrence of limited scleroderma with other forms of liver disease has not been recognised by clinicians. However, the study did not include control patients with other cholestatic disease (for example, sclerosing cholangitis) and other immune mediated liver diseases (for example, autoimmune chronic active hepatitis).
Because ACA have been detected not only in scleroderma but also in other autoimmune disease, [50] [51] [52] including PBC, 53 54 it has been of interest to study the clinical significance of ACA. Three major centromere antigens have been recognised. One study attempted to identify the major epitope of ACA in sera from patients with PBC and to classify the correlation between the presence of ACA epitopes and the clinical features in patients with PBC. The serological results obtained were compared with clinical features of limited scleroderma in PBC. Forty one patients with PBC were studied. Ten of 16 (63%) patients with ACA had one or more features of limited scleroderma. The higher incidence of Raynaud's phenomenon seen in ACA positive patients with PBC than in ACA negative patients with PBC suggests a close association of the presence of ACA with clinical features of limited scleroderma in patients with PBC. From the results of this study it was proposed that there is a subset of patients with PBC: patients with scleroderma who are ACA positive, who differ from both ACA negative PBC scleroderma and PBC non-scleroderma patients, based on their clinical features and epitopes to which their ACA reacted. 55 Lymphocytic infiltration of bile ducts and salivary gland ducts in PBC and Sjögren's syndrome, respectively, is also well known. The similar features in the two organs may be indicative of a common mechanism for the two associated disorders and perhaps even a shared evoking agent or event.
In scleroderma the possibility that lymphocytes stimulate autologous fibroblasts to overproduce collagen 56 is intriguing and the possibility that a similar mechanism might apply in PBC merits investigation. NRHL is a rare complication in patients with scleroderma. After the first report of NRHL associated with limited scleroderma was made in 1973, 57 the association of NRHL with limited scleroderma has been widely quoted, but only a handful of cases have been reported. Furthermore, a new clinical entity of limited scleroderma with NRHL and PBC has been proposed. These have been cases of limited scleroderma associated with NRHL in which there were serological and biochemical abnormalities characteristic of PBC. An overlap syndrome between NRHL, PBC, and limited scleroderma may exist. McMahon et al reported a case of a patient with limited scleroderma, raised alkaline phosphatase and IgM, positive ACA and AMA. 58 The patient had evidence of portal hypertension, with a liver biopsy that showed changes consistent with NRHL and without histological evidence of PBC.
The relationship with primary sclerosing cholangitis (PSC) and scleroderma is extremely rare, 59 but might be expected on the basis of the widespread disturbance of connective tissue in scleroderma, with abnormal collagen being deposited in the bile duct epithelium. Most patients with PSC remain asymptomatic for a considerable period of time even with cholestatic abnormalities of the liver function tests. Our literature search disclosed only one case report of PSC in scleroderma. 60 Several reasons are possible for the sparse number of cases reported. Liver biopsies are not usually done as hepatic involvement in scleroderma has usually been considered non-specific, and secondly the clinical course of PSC is asymptomatic in many cases and often with normal liver function tests. There is also a considerable overlap in the clinical and biochemical features of PSC and PBC, the latter disease being a well known association of scleroderma.
PRIMARY SJÖ GREN'S SYNDROME Primary Sjögren's syndrome (primary SS) is a chronic inflammatory autoimmune exocrinopathic disease that affects predominantly the salivary and lachrymal glands.
A limited number of studies have examined liver involvement in primary SS. Cristiansson first mentioned the association of primary SS with liver disease in 1954. 61 The Sjögren's complex has been associated with PBC, chronic autoimmune hepatitis, and cryptogenic cirrhosis. Whaley et al reported the incidence of liver disease in patients with primary SS (without RA) as 6%. 62 Later, it was further demonstrated that the association of primary SS with CAH and cryptogenic cirrhosis was 22.2%. 63 In one study, 300 patients with primary SS were investigated for liver disease using clinical, biochemical, immunological, and histological data. Seven per cent of patients showed evidence of liver disease either subclinical (2%) or asymptomatic (5%) with raised liver enzymes. In 6.6% AMA were detected by immunofluorescence. 64 The clinical course of AMA positive histologically presenting patients with PBC is not known. However, the authors stated that after more than seven years' follow up of some of these patients, cirrhosis had not been seen. The authors concluded that liver disease in patients with primary SS was rare, subclinical, and did not lead to cirrhosis and that AMA were the most sensitive indicator of underlying liver disease in patients with primary SS. A similar study, with a smaller sample of patients, concluded that abnormal liver function tests in patients with primary SS are common and may indicate associated autoimmune liver disease. Lindgren et al demonstrated abnormal liver function tests in 12/45 (27%) patients with primary SS. Based on established clinical criteria, including liver biopsy, a diagnosis of PBC was established in four patients and autoimmune CAH in two. 65 Manthorpe et al found AMA in 5% of patients with primary SS and smooth muscle antibodies in 30%, with corresponding figures for secondary SS being 23% and 37% respectively. 66 Vogel et al studied 12 patients with primary SS, in whom deranged liver function tests were found in four. However, liver biopsies only showed non-specific changes. The authors concluded that these changes should be interpreted not as an independent liver disease but as accompanying symptoms of the main, autoimmune disease. 67 It therefore appears that the question of whether SS is a sign of a liver complaint, or vice versa, can be answered only by a liver biopsy.
An overlap between PBC and primary SS has been well known since the early work of Golding et al 63 and AlarconSegovia et al. 68 The exact prevalence of PBC in primary SS is unknown, but Shearn diagnosed PBC in 5/80 (6%) patients with primary SS. Hansen et al found histological evidence of focal sialadenitis in 95% of patients with PBC, with anti-La antibodies being detected in sera from 38% of patients with PBC. 69 It should be noted that primary SS and PBC share many common features. In both conditions the inflammation starts around the ducts and both epithelial populations inappropriately express class II HLA molecules. CD4 positive T cells predominate in severe biliary cirrhosis lesions and salivary gland lesions in primary SS. Thus in both disease entities common pathogenetic mechanisms operate despite the fact that their autoantibody profiles are different. In patients with primary SS anti-Ro and anti-La antibodies predominate while in PBC the predominant specific autoantibodies are AMA.
Viral infection has long been suspected as a potential cause of primary SS because several viruses (mainly herpes viruses and retroviruses) have been incriminated in its development and a possible relationship between primary SS and hepatitis C virus (HCV) was postulated in 1992. 70 Haddad et al reported the occurrence of characteristic histological changes of Sjögren's complex in the salivary glands of patients with HCV infection. 70 The prevalence of antibodies to HCV in patients with primary SS has been reported to be between 14 and 19% 71 by enzyme linked immunosorbent assay (ELISA). Using polymerase chain reaction, detection of HCV viraemia in patients with primary SS ranges between 0 and 19%. This is significantly higher than the prevalence of HCV infection found in the general population (1%). In comparison with patients with primary SS without HCV infection, patients with this infection had a higher prevalence of hepatic involvement (100% in one study). 72 The detection of AMA in the serum of patients with primary SS with or without raised liver enzymes is highly indicative of early liver disease in patients with primary SS. Abnormal liver function tests alone are frequent and should suggest autoimmune liver disease.
CONCLUSION
Hepatic manifestations in autoimmune disease include chronic active hepatitis, primary biliary cirrhosis, primary sclerosing cholangitis, and nodular regenerative hyperplasia. This review highlighted the main associations of liver disease in rheumatic autoimmune diseases (table 3) . Although hepatic manifestations are rare, the clinician should remain vigilant and aware of the existence of these diseases which may occur concomitantly or serially. Patients with liver disease should be treated as soon as possible, especially those patients with jaundice or persistent increase of liver enzymes beyond three times normal values.
